Biochemical evidence of acute myocardial infarction (AMI) is delayed by the delay of appearance of serum cardiac markers in the blood after myocardial injury. Heart-type fatty acid-binding protein (H-FABP), a small (15 kDa) cytoplasmic protein (1 ) involved in lipid homeostasis, is abundant in heart muscle (2 ) . H-FABP is ϳ10-fold lower in skeletal muscle than in heart muscle, and the amounts in the kidney, liver, and small intestine are even lower (3 ) . After myocardial damage, H-FABP is released into the intercellular space and appears in the bloodstream (4 ) . The magnitude of the increase in plasma H-FABP has also demonstrated a good correlation with the size of the infarction (5 ) . Myoglobin, another small protein (18 kDa), appears in the plasma within 2-3 h after myocardial infarction and is considered a useful marker in the early detection of AMI (6 ) . Myoglobin lacks specificity because myoglobin released from skeletal muscles cannot be distinguished from that released from the heart. Cardiac troponin I (cTnI) and creatine kinase MB isoenzyme (CK-MB) are more specific for myocardial injury but lack early sensitivity because their blood concentrations do not increase appreciably until 6 -8 h after the onset of AMI (7 ) .
The aim of this multicenter study was to compare H-FABP with myoglobin, cTnI, and CK-MB in the early detection of AMI in patients presenting with chest pain in the emergency departments of participating centers.
Serial plasma samples were collected from 460 consecutive patients (253 men, 207 women) presenting with chest pain in to the emergency departments of Hartford Hospital, Hartford, CT; New Britain General Hospital, New Britain, CT; and Winthrop University Hospital, Mineola, NY. The mean age was 62.7 years. In 95 patients, a diagnosis of AMI, based on the WHO criteria (8 ) , was made by the emergency department physician or cardiologist, blinded to the results of H-FABP. Patients were classified as having unstable angina if they experienced new-onset angina, angina that came on with less exertion, or angina that increased in severity, duration, or frequency relative to their baselines. Chest pain patients who did not have AMI, unstable angina, or stable angina were classified as having non-cardiac chest pain. Samples were collected at 4-h intervals for the first 16 h and on the basis of clinical need thereafter. Blood samples from 39 healthy individuals were assayed for all cardiac markers. Samples were centrifuged, and plasma was separated and stored at Ϫ20°C until assayed. Myoglobin, cTnI, CK-MB, and H-FABP were assayed on the Bayer Immuno 1 TM system (Bayer Diagnostics), using sandwich immunoassay. H-FABP was an experimental assay.
Total CK (EC 2.7.3.2) was assayed using the Technicon RA Analyzer (Bayer Diagnostics). The recommended reference interval for total CK is 10 -180 U/L. For H-FABP, CK-MB, myoglobin, and cTnI, the AMI cutoff concentrations are 12, 4.0, 84, and 0.9 g/L, respectively.
Data were analyzed based on the discharge diagnosis for clinical sensitivity, specificity, and diagnostic accuracy. ANOVA with post hoc comparisons (Tukey's Honestly Significant Difference) was used for analysis of continuous data, and the 2 test was used to analyze nominal data. ROCKIT software, Ver. 0.9 (Dr. Charles Metz, University of Chicago), was used for ROC analysis. The area test, using univariate z-scores, was used to compare areas under the curve.
The mean and central 95% ranges for samples collected from 39 healthy individuals were as follows: H-FABP, 4.27 g/L (1.57-8.97 g/L); CK-MB, 1.41 g/L (0.33-3.7 g/L); myoglobin, 30.5 g/L (9.96 -67.5 g/L); and cTnI, 0.0 g/L. Imprecision (CV) measured on three concentrations of H-FABP control material in 20 consecutive assays over 21 days was 7.0%, 3.4%, and 2.3% at mean values of 8.3, 54, and 324 g/L, respectively.
H-FABP differed among patients with AMI (59 g/L), non-cardiac chest pain (14 g/L), and healthy individuals (4.3 g/L; P Ͻ0.001).
We compared the diagnostic performance of H-FABP with myoglobin, CK-MB, and cTnI. At a specificity of 95%, the sensitivity of H-FABP was 39%, compared with 28% for myoglobin for the first sample at the time of admission. Performance of all the markers worsened after 12 h except for cTnI, whose specificity was still high at 48 h. Positive likelihood ratios (LRϩ) for H-FABP and myoglobin for the 0 -4 h interval were 2.6 and 2, respectively.
There was no statistically significant difference in the myoglobin/H-FABP ratio for AMI [4.92; 95% confidence interval (CI), 4.41-5.43], non-AMI (7.37; 95% CI, 5.32-9.42), and healthy individuals (7.49; 95% CI, 6.56 -8.42).
The areas under the ROC curves (with 95% CI) at 0 -4 h were as follows: H-FABP, 0.80 (0.73-0.85); myoglobin, 0.73 (0.65-0.79); CK-MB, 0.79 (0.72-0.85); and cTnI, 0.91 (0.87-0.94), as shown in Fig. 1A. Fig. 1B shows the improvement in the performance of CK-MB and cTnI at 5-8 h post admission.
Van Nieuwenhoven et al. (9 ) have suggested that the ratio of plasma myoglobin to H-FABP could be used in the diagnosis of AMI. In our study, there was no statistically significant difference in the myoglobin/H-FABP ratio among the three groups because of considerable overlap in the values. For the diagnosis of AMI, the ratio did not add value to the measurement of H-FABP alone.
Technical Briefs
For H-FABP to be used as an early marker in detection of myocardial injury, the assay must have a fast turnaround time. Several biochemical assays of H-FABP have been described; however, these assays are of limited use for routine clinical practice because they are not automated. The sandwich immunoassay used in this study is a rapid and totally automated assay suitable for clinical use.
Because H-FABP appears early in the blood after myocardial damage, we were particularly interested in its diagnostic performance during the first 4 h. Our data show that although H-FABP has a somewhat better diagnostic performance than myoglobin, it did not demon-strate the sensitivity and specificity necessary to detect AMI significantly earlier than do the existing markers.
To make a meaningful difference in early detection of AMI, new cardiac biomarkers will need a higher sensitivity during the first 1-2 h after chest pain. Patients detected very early may have evidence of plaque rupture and reduced coronary artery blood flow, but may be detected substantially before the onset of irreversible damage that is characterized by release of enzymes and proteins. Tests that indicate the presence of inflammation, thrombus formation, platelet aggregation, and reversible ischemia are possible candidates for early markers for AMI (10 ) . The conventional laboratory test for diagnosing iron deficiency anemia (IDA) is the measurement of serum ferritin. In healthy persons, serum ferritin is directly proportional to body iron stores. In the presence of 
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